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CASE REPORT
Total Obturation of Velopharynx for Treatment of Velopharyngeal
Hypodynamism: Case Report
Jeniffer de Ca´ssia Rillo Dutka, Ph.D., E´rika Uemeoka, B.A., Homero Carneiro Aferri, D.D.S.,
Maria Ineˆs Pegoraro-Krook, Ph.D., Viviane Cristina de Castro Marino, Ph.D.
A child with microdeletion at 22q11.21 was referred to a craniofacial center due to
hypernasality, unintelligible speech, and bifid uvula. Velopharyngeal dysfunction remained
after surgical repair of submucous cleft palate and speech therapy. A prosthetic-behavioral
treatment approach involving total obturation of the velopharynx was successfully implemented
for management of velopharyngeal hypodynamism.
KEY WORDS: prosthetics, speech bulb, speech therapy, velopharyngeal dysfunction, velopha-
ryngeal hypodynamism
With an estimated prevalence of about 1:2000 live births,
velocardiofacial syndrome is recognized in many patients
due to the presence of a speech disorder characterized by
severe hypernasality and by the use of an atypical place for
production of oral sounds (Shprintzen and Golding-
Kushner, 2008). Because about 75% of the individuals with
velocardiofacial syndrome have structural abnormality of
the palate (overt cleft palate, submucous cleft palate, occult
submucous cleft palate, asymmetric palate), children with
velocardiofacial syndrome are often referred to craniofacial
teams (Shprintzen et al., 1978; Golding-Kushner et al.,
1985; Shprintzen and Golding-Kushner, 2008). Although a
child with this syndrome can also present with apraxia of
speech, voice disorders, and phonological disorders, the
presence of velopharyngeal dysfunction is one of the most
consistent findings leading to communication impairment
(Carneol et al., 1999; D’Antonio et al., 2001; Golding-
Kushner, 2005; Kummer et al., 2007).
Treatment of velopharyngeal dysfunction in the popula-
tion with velocardiofacial syndrome can be quite challenging
and may require a combination of surgical, prosthetic, and
behavioral approaches (Golding-Kushner, 2009). Learning,
linguistic, psychological, and cognitive impairments along
with late diagnosis and treatment of velopharyngeal
dysfunction can affect the prognosis of behavioral treatment
of communication disorders (Baylis et al., 2008). The
presence of maladaptive speech errors, more specifically
the surrender of the velopharyngeal mechanism during
speech production, can compromise the decision-making
process and the outcome of management of velopharyngeal
dysfunction. Management of velopharyngeal dysfunction in
cases presenting velopharyngeal hypodynamism in particu-
lar can be very complex. Witt et al. (1995) defined
hypodynamism as ‘‘the concurrence of residual VP [velopha-
ryngeal] endoscopic or fluoroscopic gap size, or both forms,
during attempts at maximal closure that was greater than
50% of the resting VP space, and the endoscopic observation
of feeble VP motion.’’ During our experience at a
department of palatal prosthesis in a large craniofacial
center, we have observed that, for some patients the lateral
pharyngeal walls can move away from the midline when
ingrained nasal air emission is present. Lateralization instead
of medialization of the pharyngeal walls during oral speech
has been observed, particularly when a prosthetic device or a
surgically placed large pharyngeal flap has been used to
correct velopharyngeal insufficiency prior to the correction
of velopharyngeal hypodynamism. It is important to
differentiate this atypical pattern of movement from the
lateralization of pharyngeal walls normally observed
during transitions of oral to nasal speech. Therefore,
when lateralization of pharyngeal walls occurs during oral
speech production (absence of nasal targets) and is
accompanied by ingrained nasal air emission, the term
antagonistic wall movement is used. Peterson-Falzone
et al. (2001), for example, described patients who ‘‘show
so little movement of the velopharyngeal structures that
they are poor candidates for surgery or obturation’’ and
continued, indicating that ‘‘occasionally, a child who
receives secondary surgical management will demonstrate
essentially no change in resonance and audible nasal air
emission.’’ In our practice, many patients with these charac-
teristics are identified with velopharyngeal hypodynamism
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once assessment procedures that allow for visualization of
the velopharyngeal structures is performed. For many of
the patients seen at our practice, hypodynamism accom-
panied by antagonistic wall movement has been suggested
to be the cause of years of unsuccessful speech therapy or
unsuccessful physical management of velopharyngeal
dysfunction.
Modifying this hypodynamic pattern of velopharyngeal
functioning at the presence of velopharyngeal mislearning
involving the use of antagonistic wall movement is quite a
challenge for the craniofacial team. Choosing a surgical
approach to correct insufficiency with the presence of
feeble velopharyngeal motion, large gaps, and antagonistic
wall movement can jeopardize the outcome of the surgery
because the potential for the best velopharyngeal activity
is unknown, and the risk for the antagonistic wall
movement to continue after the surgery is high. Although
the surgical approach can address the velopharyngeal
insufficiency, combining the behavioral and prosthetic
approaches allows the team to address the hypodynamism,
the antagonistic wall movement, and the insufficiency at
the same time.
With the combined approach, the insufficiency can be
addressed prosthetically with a speech bulb or a palatal lift
(Golding-Kushner, 1995; Peterson-Falzone et al., 2001), and
behavioral strategies can be used in attempts to modify the
velopharyngeal pattern of functioning during speech. While
behaviorally targeting speech errors related to velopharyn-
geal dysfunction (such as the use of compensatory articula-
tion), clinicians can use nasal occlusion to teach the patient
to direct airflow orally (Golding-Kushner, 2001). This
strategy, however, is not adequate when the goal of speech
therapy is to elicit adequate velopharyngeal activity; it may
result in velopharyngeal surrender, capitulating attempts to
achieve velopharyngeal closure (McWilliams et al., 1990).
Even the combined prosthetic and behavioral approach may
be unsuccessful when the speech pattern of nasal air emission
is integrated into the phonological system of the speaker. In
this case, the reduction of velopharyngeal space with the
introduction of a speech bulb may elicit or increase
antagonistic wall movement, with the patient attempting to
enlarge the remaining space after the introduction of the
bulb in order to maintain the habituated pattern of nasal
airflow. Temporary total obturation of the velopharynx can
be used as a strategy to contrast oral air pressure and nasal
airflow. Although this is not a practice based on scientific
evidence or previously described in the literature, the
clinicians at our center select this approach, assuming that
the inadequate pattern of velopharyngeal functioning
(velopharyngeal surrender and hypodynamism involving
antagonistic wall movement) can be behaviorally modified
once the patient is able to manipulate oral and nasal air
pressure and airflow.
This case report describes the use of total obturation as a
strategy for modification of velopharyngeal activity for a
patient with velocardiofacial syndrome.
PURPOSE
The purpose of this case report is to present information
regarding the use of a combined prosthetic-behavioral
approach using total obturation of the velopharynx for
treatment of velopharyngeal hypodynamism.
CASE DESCRIPTION
A child was referred to a craniofacial center at age 3 years
8 months due to severe hypernasality and unintelligible
speech. Perceptual speech evaluation revealed (1) weak oral
air pressure and nasal air emission during production of
oral high pressure sounds, (2) low vocal intensity, (3) use of
glottal stops during attempts at production of all plosive
sounds, (4) use of nasal fricatives (ingrained nasal air
emission) during attempts at production of all fricative
sounds, and (5) hypernasality. These speech errors were
found on the absence of an overt cleft palate. During oral
examination a bifid uvula was identified. The child did not
comply for nasoendoscopic or videofluoroscopic examina-
tion of the velopharynx during speech, and an intravelar
veloplasty procedure for surgical repair of the submucous
cleft palate was recommended and performed at age 3 years
8 months. Following the surgery the child was referred to
speech therapy in her hometown to address the compen-
satory articulatory productions.
Follow-up auditory-perceptual evaluations performed
during regular care visits to the craniofacial center revealed
no changes in speech at ages 4 years 5 months, 6 years
3 months, 7 years 7 months, and 8 years 10 months. During
all postsurgical visits, weak oral air pressure and nasal air
emission along with low vocal intensity were heard
consistently. Coproductions of the oral sounds with glottal
stops (simultaneous productions of the adequate place of
production for the target sound with the compensatory
atypical place of production) were observed when the
patient produced plosive sounds; whereas, nasal fricatives
were observed when the patient produced fricative sounds.
Hypernasality ranged between moderate and severe across
visits.
The child was not compliant for nasoendoscopic or
videofluoroscopic evaluation of the velopharynx until she
reached 8 years 10 months, and the family chose not to
proceed with secondary surgical management at an earlier
age because the team could not ensure a successful outcome
without visualization of the velopharyngeal pattern of
functioning during speech. The family opted to continue
addressing the articulatory compensations with speech
therapy at their city of origin and was oriented regarding
the development of coproductions of the target sounds
along with the compensatory articulations. They indicated
they understood that the behavioral treatment could not
alter a probable structural problem and worked with the
team to prepare the child for a future nasoendoscopic
assessment of the velopharynx.
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At 8 years 11 months, the child was compliant to a
nasoendoscopic evaluation of the velopharyngeal function
during speech, which revealed a flat velum with a gentle
concavity at its nasal surface (Fig. 1). A large velopharyn-
geal gap (greater than 50% of the velopharyngeal area at
rest) with minimum velar displacement revealing a coronal
pattern of velopharyngeal functioning during attempt at
closure was observed when the child was instructed to direct
and increase air pressure orally for production of oral high-
pressure consonants (Fig. 1). The presence of antagonistic
wall movement was verified during voiceless fricative sound
production. The team indicated using the combined
prosthetic-behavioral approach to address the velopharyn-
geal hypodynamism with antagonistic wall movement.
Genetic testing was pursued, revealing a microdeletion at
22q11.21, confirming the diagnosis of velocardiofacial
syndrome.
SPEECH BULB, SPEECH THERAPY, AND TOTAL OBTURATION
OF VELOPHARYNX
A palatal prosthesis with a speech bulb (regular bulb) was
constructed and delivered to the patient. Parallel to the
adaptation of the speech bulb, an intensive speech therapy
program was conducted with the goal of eliciting adequate
velopharyngeal activity during speech while eliminating the
habit of shunting air into the nasopharynx during oral sound
production. Therapy was conducted daily, contrasting
productions with open and closed nares and with and
without the regular speech bulb. After 10 sessions the patient
continued directing airflow into the nasopharynx and an
increase antagonistic wall movement was observed, partic-
ularly during attempts at production of fricative sounds.
Another appliance involving a very large speech bulb
(hereafter named total bulb) was shaped to occupy most of
the velopharyngeal space. The total bulb was developed for
use exclusively during speech therapy, while targeting the
elimination of antagonistic wall movement. After the
patient was able to tolerate it, the total bulb was alternated
with the regular bulb during the speech exercises. See
Figure 2 for images of the regular and total speech bulbs.
Speech Exercises
Speech exercises included contrasting oral productions
under two conditions: with the total bulb and with the
regular bulb. During the daily sessions the patient was
instructed to compare the two conditions regarding (1)
changes of air pressure at the mouth during plosion and
frication, dissociated from meaningful speech, (2) changes
r
FIGURE 1 Images of velopharynx without speech bulb. A: During rest.
B: During production of syllable /pa/ before total obturation program.
C: During production of syllable /pa/ after total obturation program.
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of air pressure at the mouth during plosion and frication,
associated with meaningful speech (gradually increasing
level of phonetic complexity), and (3) presence/absence of
nasal airflow during all activities.
The initial training consisted in establishing adequate
plosion and frication without nasal airflow with the total
bulb in place using visual, auditory, and tactile feedback,
and contrasting the adequate productions (no nasal
airflow) to those with the regular bulb (when nasal airflow
was observed). For feedback the following facilitators were
used: (1) see scape, (2) a piece of paper cut in the shape of a
paddle (p-paddle), (3) a listening tube-stethoscope, (4) the
patient’s hand placed in front of her mouth, with the other
hand placed in front of the therapist’s mouth, and (5) live
images of the velopharynx during nasoendoscopy. The
clinician called the patient’s attention to the fact that while
wearing the total bulb during plosion, she would not
observe/feel airflow nasally. For example, the patient held a
p-paddle in front of the mouth to monitor oral plosion at
the same time that a listening tube was used for monitoring
presence/absence of nasal airflow (one end of the tube
positioned at the nare and the other end in front of the ear).
Each exercise was practiced once with the total bulb
followed by practice with the regular bulb.
The use of live videonasoendoscopic feedback of the
velopharynx during the speech exercises was introduced to
address the perception/sensation of the bulbs along with the
observation of the movements of the velopharyngeal
structures, contrasting these observations with the oral air
pressure and nasal airflow. When antagonistic wall
movements were identified for a specific phonetic context
(frication, for example), this production was paired with
other oral productions (plosion, for example) in which
adequate velopharyngeal functioning was achieved.
After 29 sessions using the total bulb, the patient gained
control over velopharyngeal closure around the regular
bulb, and the total bulb was discontinued. Speech therapy
continued targeting generalization of therapeutic gains with
the clinician increasing the phonetic complexity of the
speech targets, with a gradual elimination of the facilitators
as therapy progressed. The therapy also targeted the
articulatory place of production with the goal of eliminat-
ing compensatory articulation productions and coproduc-
tions (Golding-Kushner, 2001). The accent method for
voice therapy was introduced to address loudness (Kotby
FIGURE 2 A: Appliance with the regular bulb. B: Appliance with the
total bulb.
TABLE 1 Comparison of Speech* and Velopharyngeal Activity{ Before Obturation and After Obturation of the Velopharynx
Aspect Evaluated Before Obturation After Obturation
Nasality ratings* Moderate-severe hypernasality Mild hypernasality, particularly around high vowels
Glottal stop* Consistently used Inconsistently used only during spontaneous speech
Nasal fricative* Consistently used Eliminated
Nasal air emission* Consistent for all sounds Eliminated
Weak pressure* Reduced during oral sounds Present during voiced pressure consonants along with devoicing
Vocal loudness* Reduced Overall increase observed, but particularly under command
Velum{ Minimum and inconsistent displacement, less than 25% Consistent displacement, greater than 50%|
Right pharyngeal wall{ Absent or less than 25%{
Inconsistent lateral displacement1
Consistent medial displacement, greater than 25%|
Left pharyngeal wall{ Absent or less than 25%{
Inconsistent lateral displacement1
Consistent medial displacement, greater than 25%|
Velopharyngeal gap{ Large, central, coronal Small, larger at right, coronal
* Ratings obtained during auditory-perceptual assessment of speech.
{ Displacement of velopharyngeal structures were rated according to Golding-Kushner (1990).
{ Before speech bulbs were constructed.
1 Observed when the total bulb was initially placed.
| Although the velopharyngeal hypodynamism was resolved with the program proposed, the insufficiency remained and it was corrected with a speech bulb tailor-made to occupy the
remaining velopharyngeal gap (regular-size bulb). Observations after obturation were made with the regular bulb in place.
Dutka et al., TOTAL OBTURATION OF THE VELOPHARYNX: CASE REPORT 491
et al., 1991). At the most recent auditory-perceptual
evaluation, when the patient was 12 years 11 months, we
observed marked improvement in speech intelligibility and
her ability to close the velopharynx while wearing the
regular bulb during all phonetic contexts.
MEASURES OF SPEECH AND VELOPHARYNGEAL ACTIVITY
Table 1 and Figures 1 and 3 present nasoendoscopic
findings before and after the combined prosthetic-behav-
ioral program involving total obturation of the velophar-
ynx. The speech aspects reported in Table 1 were evaluated
live, by two speech-language pathologists, during phrase
repetition. The ratings before obturation were obtained
without the speech bulb; whereas, the ratings after
obturation were obtained while the child was wearing the
regular bulb. After an independent initial rating, the two
speech-language pathologists reviewed together each aspect
for which there was disagreement. Final ratings reported in
Table 1 were obtained with 100% agreement between the
two speech-language pathologists involved. Although there
was improvement for all aspects rated after total obturation
of the velopharynx, mild hypernasality was still observed
along with devoicing of voiced high pressure consonants.
Use of compensatory articulations were observed inconsis-
tently only during spontaneous speech. Improvement of
vocal loudness was observed along with a remarkable
improvement of speech intelligibility. Mother reported that
family and friends noticed that they can now better
understand the patient.
The speech-language pathologists used recordings of the
nasoendoscopic evaluations before and after obturation for
ratings of velopharyngeal activity. Figure 3B and 3C
illustrate displacement of velopharyngeal structures during
speech with the regular speech bulb in place, revealing
increased velar and pharyngeal wall activity after the
obturation. As seen from the superior view during nasoen-
doscopic evaluation, the speech bulb was placed slightly
lower than the area of best attempt of velopharyngeal
closure. Because the patient reported more discomfort and
more gagging during attempts to raise the bulb to the level of
best velopharyngeal activity the bulb was purposely placed
slightly lower, with no compromise to the speech outcome.
CLINICAL OBSERVATIONS
During the various stages of adaptation of both
appliances, regular bulb and total bulb, the child experi-
enced gagging, increased salivation, initial refusal to try the
appliance with the larger bulb, and fear and anxiety during
introduction of nasoendoscopic fiber.
The mother, a speech pathologist, a dentist, and a
psychologist worked closely with the child at each step of
the program that involved small and gradual changes,
which were always verbally disclosed to the patient in an
easily understandable manner.
Establishing achievable goals that the patient could
monitor was noted to be important for maintaining the
patient’s motivation and cooperation. That is, although the
main goal was intelligible speech, the therapy goal at each
stage had to facilitate the child’s perception of changes
during the speech tasks, such as ‘‘matching absence of nasal
airflow between the regular and the total bulbs.’’
Because using speech tasks would elicit the habit of
shunting air into the nose at the initial stage of the
program, nonspeech tasks (including gently blowing air
while biting the lower lip, inflating cheeks, and exploding
lips) were used as the initial steps for introduction of oral
frication and plosion while monitoring air pressure and
without eliciting the habit of shunting air into the nose.
Soon as elimination of nasal air emission was observed
FIGURE 3 Images of the velopharynx. A: With the speech bulb during
rest. B: During speech. C: During speech while overemphasizing oral
air pressure.
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during these nonspeech tasks, syllables or prolonged
sounds were introduced.
Nonspeech tasks were gradually shaped into speech with
no disclosure to the patient of the actual speech target. For
example, ‘‘hold air inside your mouth, explode your lips
before prolonging the vowel ‘a’ while monitoring absence
of air at your nose,’’ would be the instruction for
production of /pa/.
The use of visual feedback of velopharyngeal functioning
with nasoendoscopy was essential for identifying and
inhibiting antagonistic wall movement, particularly during
the transition between nonspeech tasks and meaningful
speech tasks.
SUMMARY
This case study reports the outcome of a combined
prosthetic-behavioral approach involving use of total
obturation of the velopharynx for management of velopha-
ryngeal hypodynamism in a child with velocardiofacial
syndrome. Although the burden of care involved with the
use of prosthetic treatment of velopharyngeal dysfunction is
quite high for patients and families, we observed that for
some patients the usual treatment protocols (which may be
associated with reduced burden) are not successful, partic-
ularly in cases demonstrating antagonistic wall movement.
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